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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce the defects at the 
interface and raise the 

carrier density, utilizing an Si substrate by providing a 

channel composed of a potential well defined by a junction 

of an amorphous ^ •, o • u • ^ 

silicon hydrogenide layer and single crystal Si having a 

high electron 
affinity. 

SOLUTION: A quantum well 8 is formed at an interface 

between an •.too 
impurity-doped amorphous silicon hydrogenide layer 

having a low electron 



version: 1.03.0002 



affinity and single crystal Si layer 12 having a high 
electron affinity owing 

to their band offset. In this quantum well 8, 
two-dimensional electron gas 

2DEG 9 is formed by using a dopant element in the Si layer 
32 as a feed source. 

If this well 8 is used as a transistor channel, the 2DEG 
carriers and dopant 

element exist in different locations. This makes it 
possible to avoid the 

influence of scattering originating from the impurity and 
greatly improve the 
carrier mobility. 
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1 

7•$^^^t*^'^tTt;^7rXyy3yl*qg«^i^, m 
ffcK*fl:rt;i^7 r xv- y 3 >a±t:^r- h^jg fc y 
-hmffifc&^L. KiEJ¥L*Siai^y3:^*»^.^:S^<* 
S i: fTE^S-fbr t;l/7 r X V y 3 >B t <Oif^fc;K 

^yi^'XrJ'. 

[iS^«5] mE4^x>'>'^/l'#F{±2»:7E€i^;yx 
ifcJi2ijC7CiE?L;«rx*s^i-Sf-^:^;k^mLTv^ 

ah5y>'*x^'. 30 

St?5^tt!|U3!^H-r$ti)t*S-(brt;l'7rXi^y rjy 
*>^>^:l»Tt;^7rX^|i^frJifc, fffiT^;P7TX^ 
S?*®±fc:B5ETt;W7 r x^«slfc#f LTmS^i 
!tm2#^<^V-x^tJj:lXKW>'TiJSt. BoU 

y-x««fc b5E H u-f ymmzmtimi7=t>uy r 
f^^s^^^at s-^FL. Biria*teiavy3>*»^=sr& 

*).mB7^)\^yrximmb-mm^=^V^yip' 40 

Vi^'X^'. 

s«v-x««t3 it^Hv^ y««fcfray-xfgiii: 

^f*lt*^L. i?Ey-X«i^fc|!|EHW^>1H«f: 

mamesi^ y 3 y3(p^>^rs^fisJi <o±tii 2 mm 

*»^=5:l.rt;W7 r>^^mb . f^rt;P7 r x^ji 50 
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2 

oziyi^h^xi^mx *) i>fh^\.^m=fmmi:^ 
L. miT=t)i'yrx^mwmbm£m&i^'j^yi}^ 
(>^j:i,mmbm^izm2mm^^ *j7<r>:iiT 
yi^-r)vwpi:^i> ^ b imbtimmm v 7 

imms} mMi&&'^vziyi}-h^j:h^im 
a. #teSi^y3:/asjitmsfiyi*tt^««^ 

e:J'^>'-v;Py y a yMi'M^sK b h-ttsU b iWSkb 

■fhmm 1 5:v^L 7 ^mL<^m!i0mhy yvx 

[11^91 ISl#^(0xy3>'SfiLht^2#« 
a<^)^!8j35p H -7-$ fut*^fl:Tt;l'7 r X y a y 
*»^>^rl.rt;P7yX^«s®i:. B5art;l/7TX^ 
#*a±tl5art;P7 r x^P^ftafcSUTJgjS^^t 
jtii2#ia<7)y-xffi«fcj:t;fKW>««fc. m 
y-x^ScfcfrffiHL'^ y««fcRt*ii5^y-xt>j: 

K y^JS J: 0 1 *«/h3 V ^^ISSv' y 3 yJi 

^^z^^jW^Voymbi^L. IJBiSLJSSS^yay® 
i:g5^tt^*iOxt:^'dfx-v;y'i^ya>'Si:tt. fi 

L, l5IEStt^«tc7)xt;J'=^E-i^-v/l^yy3>Ji±fc:fi 

7 rxmmbtmmikiyV r^yt^i^til^m 

b<7m'^tzm2mnM^x y ro^Kxy^^A-^w^FS- 

^•r 5 ^ t * !^ t -r 6 h 7 y XX . 

[ft^ 10] SB 1 #^<o#feB^Hy y a yais*t 

m2^^<0^tt!8J7cmS-'f ^vaALTfiai^y a y 
S«+l^«Ai^y 3>'S<^TfflK:fift5S2#^c7) 
rt;P7rXi^yrjyJii&jg)ittSXgi:. mST*7U 
7 rXv-y rj yJg+tTTlcm^r^f ^y^Lm2^^0 
7l<SftTt;l'7rXvyri>'B*jg^-rSXei:, mia 

m^B-y y a ym±izy- htmrnj^^-tixmb . 
mny- himmhtzy- hmmimm-txnb Srw 
msSSi2m^ff)*.mik7^nyr:^z^^joymb 
frEfteai^y 3ys«^)fi^t='f ^ y r<o^tH-v^ 
7Pk-rs^xyi/^;i'#FS:jg«-tsmiHai^h7>' 
i/'x^cosj&^r^. 

[^*« 11] ^1 mmff)mffB=y y ^ ysistm 
2^m.'n7Fmsm^^:^ymxt. ma^o^ym 
mm^iiz^2mmico7^/i'y r xv-y aym^^^ 

llMb. fiErt;l'7TXi^y3yl*t*S<Sr'f:t 
y^EA 2 #1^c^*^^Tt ;l'7 r X y 3 ya ^ 

m-rsxgk. mm2mmm<7)Aim{t7=t)\^yrx 
'^^)ziym±izy~hmmmm-hxnb, mmy 
-hmmiizy-vw&mm-hJMbi^u i? 
lem 2 #«sco*S{i:rt/W7 r x $^ y a y loTfflo 
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n b imt^hmm 1 0 ^^{4 1 1 ^:m^<^m^ 
im^ 131 m mmeom^'^ u ^ yas^t: 

^(o^m^isjiMi^^y^b. tmsm^i^v^y 
2^m<oT=ifvyry^>'0^ymiJ&mrtxmt. 

nt. mm2m'^<^v~:^mitY\y^ ymm^zm 
ijEWSB^Hi' u rj ym^mmizx. ^y^r \m 

il^Hsoxt^'^ v'-v/kx 3 ymk%m-h:£M.t . 

iji^i^CCOXtf v'^'yl^v' U 3 2«^« 

*^fl:Tt;P7 T >^ U 3 y S fc oS^atftiSfc: 2 
^■v 'J rij7.<^m-^ ^A^t^hif-fyi^^iVWF^ 

m.'fhmmim.vvy'yT^^v^-fi^. 

*l£fBx'J3yl±t::jg^1-|.Stt^«K0xtr:J'Jrj^ 40 
U 3 yHOD^^jftJ 5 0~ 1 0 0 n in-C'J>& C: i: ^ 

5 corners. 

[ff^ 1 7 1 fiiem2#^«*il-(l:rtyW7 r x 
u 3 ym^mL-fh:mifi. *^7»^^^-ri. ^ 

v^Li bKLwm^%m9i^\'yy'y7.^<mmij'Si, 
\m(r)mhm^m\i^wm..^yy^^-9^ so 
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»5ES^:<fX^2»[7njE?UfX*=^f ^ 'JTi: LTffiffl-T 
SS«5iSSmi!^!l^h5>i^';^^ (HEMT) <OfflJt 

[000 1 1 

■fr. >'\>KjJ-7-fe-/bt:<J:04fcS«^#F (dTxVi^ 

v^s {x>ycn->c • • ;r7 • rr'y^ h • 

7'fi^y^'X, Jpn. J. Appl. Phys. , 2 
25%, 19^. 19 80^) . ^tU-^ax 

3yfci^>,^Tfc. Wfmah^^'mhtLS x/s i G 

ei^ (T7*5^ H • 7^i^* /^';^ • l^rJ^-X. App 
1. Phys. Lett. . 45^. 11^, 1984 

t U 3 y fccolg^^S**^^:!. fc teSL 

:^0/hS(-^S i CS:rt;P7rXi:L.T. S^mttco 
:ik:#v>ISay'j3y±t:lt«t. v»j3>'S««-CHE 
MTfiBi5r}eji!c1-SsS^*«HfillS 62-86867^^ 

[0002] 

[HHHA^jBStUi^t-rsiUll tsaw)r^:;k7rxs 

i c/tsfa V u 3 yoifBCfiiffl utwrn^ y-yyj 

t;l.7rx<7)tOST&&fcft, M*fc:^<<0^^v^^UV 
tihizhy'/r^ti&tiibX'hh, 

[00031 m-<nmmmi. MSi^u aytr^tuy 

^i^-m (MBE) •crt;U7rXSiCSr^:g$-e:& 
Jl^, «SliaBt:l4T«l<0v'j3y<?>^*S«t, *ffl 

[00041 mH<omiS^{4, SJi3X hti^mmtt'^ 

tz»>\zm^<nc yT>m<rmmif^f^j:htz)hX'i)h . 

[000 51 *lfeHB^B«l4^ £^'j3y^«t^filfflL. 
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[00061 

[ 0 0 0 7 ] ^/c. *l6HHfc:i*itf . mlE*^fl:rt;P 
•CV^&vli:5-!^i:-f5m*$!)^b5yi;x^'4S#^> 10 

[ 0 0 0 8 ] 

[00 0 9] i/::. ffico^UHHcom^^^h^yi^'x 
^S^bTt;!'^ y X u 3 y ^3&qg^$ it. mE^K^fl: 

[0010] iJt. J:ntf . iScOJKryi^^ 30 

yl'^FJl 2 ;>!f X * fell 2 ijt7ciEIUyx*«^f 

[00 11] iit, *m(ommmhyyi^x^ 

t;W7rXiti«ftSfc. fraTt;W7rX^flcS±fc: 

tmEK^^yffl^^^g^^^^.1^i^rt;^7rX^fWi 40 
J; *) i>mmW}<^^>'^^iai^O 3 yi)-^^£hm 

t;i^7 TX¥mmtmm^s>i^v^yi)^(>^j:h^ 
[0 0 1 2] ^mi^xfin. mim^<r>'^v 

3>'»eLhlcSB2^^<7)y-XlSj^t3j:tXHU>f >-« 
«fcmEV-x«istfiaHV>f y^fcfi^^n/c^lS 
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m. miv^^^ymmaxt/miM^Siz^v^yipi^Kc 

yi(.m^7^)\^y tXv 'J ^yA»^)^srt;^7 TXi|i# 
lif£Ttyl.7rX^«cl±t:m$ii/:!. y 

~ht&mty-hwsktt:tLrii*). tmr^tjuy 

0t>/h5<'^«?i^:>3^*L, mErt;l^7rX^{4s 

[ 0 0 1 3 1 ^mizxtm. ±m<^ms,i^v 
ayii^c>^j:i>mmii. m&i^'jaymjLm& 

bi^-ktszbiimt-rtmmmhyy'jxiffm 

[ 0 0 1 4 1 ^mittini. m 1 m9m.(^i^v 
3 ya«Lhfc:f5 2 mM<n^mifi K-r $ 
T*yP7 TXi^ U 3yA»^,^:sr*;i'7 TX^ficl 
b. miB7*;P7rX^f^cl±fc:wffirt;l-7yx^ 
^WsSfcSf UtJ^JSS ^ll2^^<oy-x®«tJ J; 
X/ Hw-f :/«at . frav-x^JSklliEK ymi 

^\^m&i^voymbmifm&=^v^ym±m& 

BalBi*«£ai^U3yflt(iljiSStt¥3l*<^xe^'^^ 
>'A'yPi^U3yli:Ji, liifart;W7rX^|s«f>|caj: 0 

* LTfc 0 . mi7=e)\^y r x^mWS b mMm^^Bi^ 

u oyti>t>^j:h^tiimbffy!s^mizm2mm^^-r v 

[00151 ^^mconmmhyy'Jxi^ffm^ 
mi. mi^M<7)ms>i^*j^ymi'¥izf^2nsm 
ffy^m!sjmi^:!fym.t. mm^v^ymi'^izM 

tSJIii^ U 3 >«<OTffl 2SI«S<^Tt;l'7 T 

X£/y3>'l^m-tSISk. l5ET*;P7rXvU 
3 yS4>(3*^Sr^ 3i- ySEALU 2gi^O**-(fcT^ 
;l'7TXyU3ySiS:m-tSXSi:. tmm&'^V 

^ym±izy-hmmmm-txmb. m.y-v 
trnwitizy-hmmmm-ixmbi^u roism 

23S^C0*Sfl:Tt;P7 r X V 'J 3 ylk BUEi^a^B 

-V *)7ff)m7i-Y^f\^b-rhmLi^-th, 

[ 0 0 1 6 ] ffl<0*l|HHomiK!ll^b 7^ vX 

^'i^mjisrsii. mimm<Dm&iy'J^ymnzm 
2W^(o^wm^^^y^L. mny^^ym 

2^^cort;P7 T xi/- D 3 ymi:B^-f 
ixmb. fiisrt;W7TX$^y3yiii5fc:;k^^>f:t 
yatALm2^^<0*mrt;U7rXx'J 3i^l2r 
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(00 171 ^yi. msMm&>'')^ymimim2m 
10 0 18]*/::, m^^m<^^^ h^yi^x 

rJ'^jlSii:^*. ISl^^O#l£ai^U3>'S«i«t't^ 
1^, mit:iimm:i^^j:< 1 1> 1 ^OtcSS-^ 

Sif£lll<ort;l'7rXvU3yatc|g2^«Mco 
[0019]*/::. WD^^rnt^^^ Vvy-y:^ 

^^)Sjs*^±. ^ 1 'J 3 ^asctc® 

«*ffitc:ig2sma<^y-xs«t Kv>f ywmmL 

•tSXSi:. Blf£i^U3>'SStfi<om<oai$fc:m2# 

2 #lSi07t;U7 r X V y 3 5r«^SXg i: , 
mET^:/l'7 r X ^ y 3 yS* t*^Sr ^ :t >^ LH 
2^^co*«fl:Tt;W7 r Xx'J 3 yg^rmi-SI 
St, mieig2^^«y-xjS«i:b-W>fyiSiSfcR 
*n/:: mS^teSi^ U 3 >a iSrSSWfcx >y 
<-r4XSf:, «$tutl>i2#Mfti^U3ya±t^tt 30 
^fictOXhrrJ'^i^^/Pv'J 3y^5:Jg^SXgi:, 

SXgt^WL, |iiE*t£iax'j3>'lijJ:t^mtt 
^«s<7)xt:^'^ j^-r/i'i'y 3yH<0Bi)ffiSI2^^<JD 
7klg^bTt;l-7 r X 'J 3 >af: iOS^SSftiStJ^lS? 

[0020] *fc, fl!ltf5*l6HHc^im^h7yj^'X 

^JSSy 'J 3 yl<OS$3&>'6 n miar-Cfcl. CI i: . KfS 

Jg^-tSStt^««oxt^'=^v-v/P>'U 3ylcoS$ 
5 0 ~ 1 0 0 n m-ei) S w fc S:!^i: -f & . 

[0 0 21] tfz. mff)*^mffMm}Mm y^yyvx 
'y^)^ymmmhiMtf. ^wm^^-mhm. 

[0022] K'm)m\\fi^m^%m^Y'yy so 
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v'X:? (FET) (mm^im&^'t. C<OFET«§fc 

tt!|ilF-7-*S^Tt;l^7rx;^U3>Ji3 2 
«:IJ3. 81eV) fc. Si^»*^^v^#«ai/y 
3 (€^?I*4 . 0 1 e V ) CO^N'y H:t7-b 

htiO, ::oK#<^*iBtB4 (a) (OA'yKfiBit 
^J:^^ca^#F8S-»fi!ci-|.C:i:TJ)6. 
#Frt tl4 . -^mh H -7-*S'fl:Tt;l'7 r X £^ U 3 y 
Ji 3 2 +<0 K- 1 y ^7C*S-tt*&Sfc LT 2 i5C7cffii^;<f 
X (2DEG) im^'^Kh. a?^#P85rh^>>^X 

[0023] i}cfc:±IB<0FET^83i^ll&3ti^><^^:tr 
S^iiW-s. *f|BH<oSjt:frSo#aJ4#*gai^'J3 

t:. INSiPhV y 3 y±*»f> 2 D E GfitJSjgt F 

-ty/Tc^^-fij-yaEALT. *jgai^y3yi<7)^ 
mriz^Va K-7*T r X y 3 yl 3 1 

■r&ClfcTAS. diltiO. CVD^MBE^^^ 

)uyTXi^v^y<r>±izms^i^v^y<7)mmi. 

Xi^y3ya3 ISr^S^kL. ^ttflDK-r^^ftTt 
;l'7TXi^y3yl3 2S:Jg^-fS. C<^J:3fc:, 
yaxat J: 0 AS=5:#«aj^ y 3 y t rt/l-^ TXi^ 
y3y<D5Siffl*«#ii>n. 'ec:t:s^>t^saEA-rsc:t 
T-rt;k7 r xtf OrJ^y^^y y^^Ji^y Hi&:^gKlS«T 

[0 0 24] r<0^!|ijH-7'*Sftrt;W7 
rx>'y3ya3 2S:, vi<OSw±^J|iteai^y 3y 

#*gSi^y 3y±tUHV-c VD^^r&-C^SS<^ 
*ilSiPBxy3yS5 SrJgfig^S. ZZiz 

tSV^T, 04 (a) «2»5cS^>yx«S[l6l8S<0X:^. 
;P^-tf-:?l4. 04 (b) (c^^f J:df=**Sfivy3 
y fffcrJLC-Cii 0 , ^<r>\f-^ *«^ttS**gS v y 3 y 
S 5 S J: a t-ffitf , >f ^ y^im^riSJiB**!^ 
t^: O^iHjA^SSISt tt:^2r^tt/::fc#i. ^.itSTft 
co^lSflli y 3 ySTti^r < . ©tt^JilSfox y 3 ya 

fit J: 0 ^ -v y 7ffmmm\immmtz^ ^ tis^< ^ 

fclc^rS. tt:. Z(DW^m&i^V-:jym5i5 0 
-1 0 0 nmgSfc:5<««Mtl.tf. teSi: LT^Pttlft 

St/P:? Y-\fy-/tl^^^iih , ZitizX hyy 

S<f^4LDD (L i ght 1 y Doped Dra 
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i n) trnt^t^ht^vh^-t^VTmii. :*c6fc 
[0025] 

imim ] *iiaHoFET<os-<oiiis<^®$-02 

(a) ~ (c) imitXnm^OSFETffmkmi: 

h-Uff) n' a« 2 1 . 2 2 *<>f y^ati 0 mA 

$itS. i^l«^t:02 (b) t^iot. K-fy7cS 10 

•cft*a^(As)^ryf-t>'(sb) . tiy (p) 

-7Tt;l/7r;^j^U3yl3 1^10 nm~l 0 On 
mgajgjStS . VSm<7>m^Tf>hii. 5 0~ 1 0 0 k 
eVff)imx.^)i^^-X\ K-XJISrl 0>8 i on/c 

[0 0 2 6] 5l#i^V^T*^^5~10k:eViOaEA^ 

[0 0 27] 5l&]^v^-Cl£a7-5X-7Sfl:t:J:0^'-f 
ilftJSeSrJ^dtL. y-h«ffi7?:Jg)£U 02 (c) 
{cSrr J; a E TiSgg^^ixa . 

[00281 »:fcll2<olltt<o?gffit tm^tK^jfiii 
fc:SlfeSIS^-> y :3 y ^j£:g$-ti:^±EH E MT«jt<^ 
J^S:a3 (a) ~(e) tiOiJiWrS. 03 (b) 30 

13 2Sri/y3>S«lrta5K:«*3-li-6|g, ^ISfaS^ 
'J 3 yll 2 jmffl*»^>-H3c n mS«. J: a t$lj»t S . 
^v^T. 03 (c) t:^-rJ:aCFET<?Df-^:*^/l^^ 

SS?£fl:^^J«fiffi (UHV-CVD : 1 0-7 Pag 

JfiiBtmtSai^ y a 5 2: 4 0 OXlSSTXt^'df 
;WS*5*I. (03 (d) ) . 

[00 291 iCl-C, r^:;P7rXlfcll$-CyttSJt«> 40 
jtCVD^fflV^2 0 0iC8ST>'ya>'SrXt^'df 

i^A';i'jaft-ts:(ErSt>*i.. c:costtiS«|gai/yn> 

iHblS6?r}edt-tS. 1 fcSv^Ji, ;Kyj^y3 

>^*»^>=5:l.y-bmS7^mU 03 (e) <^HE 

[00301 mA\i±m^2<nmfmm!ii:M-n< he 
MTSjicOA'yK0-c*O. stts«*«sai^y3ya 

5«r|£^$-»*^v:03OJ©^^S^U-C>r^«.. ^^fefii^y^ 50 
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1 0 

y<m=fiSLW}\iA . 0 1 e vcfc 0 . ^n^r^}vy 

rXv-y =J:/OS^ffl*tt»43 . 8 1 e whhit^. 
^miaY-r^tvtt^%^T^)VyrX>'^} rj ya3 2 
fc. #«ai^y3>l 2$r^-rSi:. Ayb'^j-^-fe-y 

ai-^. «^^#F8$-jg«-c#i.. ^'fmY-rAm 

'fi:7^;l'7 r xs^y 3 y 3 2+ 1 H-r L:t^*61%l7cS 
2»5Em^Xrx9 {2DEG) vlfitJ: 

[0031] Zff)mf-^PS^ffiWf<nimimL<S> 1 0 

*Sfl:T^:;i^7 TXi^ y 3 VI 3 2 fc J^Si^ y 3 yi 

1 2<0*lI*>i?>#ISB«Bi^y3yB 1 2|it3 0~5 0:t 

y/xbay^^iOt::-?)t:fcl.. z.ii\mA (b) 

y 3 ys 5 *{cAoT ti 0 , >Wt?!j'?'Xlig3&^ffiStil'^^r 

[ 0 0 3 2 1 :tyaAtC J: 0^'><^ft^t:R^A<^ 
<t36«*l)*iteft>'y3Vfll 2iS:f-^:t';Ut LTffifflL 

t. $^>t. d<0S«SJiL|gai^y3>'l5?r5 0-l 
OOnmej^waE^fciS^S-frSt. V-X ■ HWV 
^«2 1 . 2 2fc:fcV^-C^!t!«iga)«. m^li^lZht: 

jfecOLDD (L i gh t 1 y doped drai 

[00331 actldO h 7 y xX :J'i^)irf^li5itoi^T 

05 (a) t:{ia<oy-b«flEEiS-9JlinLit%^ 
OA'yH0S:St1-. y-bmiS7t;flco«ff*s*»*'-3T 
\^htL\h. l;^#F8{i7x;k5l^fil liOifc* 
0> m^O^-v*;M4}gl«:^ti^:V\ iRt:05 (b) t 
5^ J: d t hmffi 7 C;jE<^)SflE«r*»tt& fc . 
F8«7x;k5JmcOTfc:^:S:tft, 2»C7c€T;<fx*< 

EcoSOfflftiO. aS<0>'y3yMOSh7yyX^'fc 

[0034] *f|BBfc:||L-CJ4naMOStl8Lt: 
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